Routinely used methods for isolation of genomic DNA from mammalian tissues involve extensive mechanical manipulations of the samples. Tissue specimens obtained from primates may contain infectious agents potentially dangerous to humans. Thus, DNA isolations must be performed under strict biosafety conditions. Mechanical manipulations of tissues include cutting and mincing into small pieces, which are then disrupted by vigorous homogenization. These steps can be problematic, because biosafety practices discourage the use of sharp cutting tools such as scalpels, surgical blades, scissors, needles or aerosol-creating devices (homogenizers). Here, we present a new method to isolate mammalian highmolecular-weight (HMW) DNA from whole tissue fragments without the need for mechanical homogenization. Intact tissues are heat-inactivated and simultaneously liquified in lysis buffer. HMW DNA is then isolated from the lysate with DNAzol ® solution (Molecular Research Center, Cincinnati, OH, USA).
Organ and tissue samples used in this study originated from 3 rhesus monkeys ( Macaca mulatta ) that had been inoculated orally with simian immunodeficiency virus (SIV) DeltaB670 and euthanized within 1 week post-inoculation. Necropsy specimens were immediately frozen and kept at -70°C until DNA isolation. Whole intact specimens (13-286 mg) were defrosted briefly (1-2 min) at room temperature and then submerged in a total of 0.75 mL of lysis buffer L (6), consisting of 10 mM Tris-HCl, pH 7.6, 20 mM NaCl, 100 mM EDTA and supplemented with 1% sodium N -laurylsarcosinate (Fluka Chemical, Neu-Ulm, Germany) and 0.1 mg/mL of proteinase K (Sigma Chemical, St. Louis, MO, USA). The specimens were incubated at 56°C for 12 h and then liquified completely by repeated gentle pipeting with a disposable polyethylene transfer pipet (Fisher Scientific, Pittsburgh, PA, USA). After an overnight incubation, 0.1 mL of liquified tissue lysate was mixed with 1 mL of DNAzol solution supplemented with 7 µ L Polyacryl Carrier (Molecular Research Center) and processed under the manufacturer's protocol, steps 3-5 (4). Subsequently, the HMW DNA was precipitated from the lysate/homogenate by the addition of 0.5 mL of 100% ethanol/1 mL of DNAzol and sedimented by centrifugation at 5000 ×gfor 5 min at room temperature. Pellets were washed twice (2 × 10 min) with 2 mL of 95% ethanol, submerged without drying in 50 µ L of 8 mM NaOH and dissolved completely at 65°C for 2 h. Absorbance values ( A 260 and A 280 ) of the resulting solutions were determined, and DNA concentration was adjusted with TE buffer (10 mM Tris-HCl, pH 8.0, 0.
The DNA samples were analyzed for size by electrophoresis and examined for amplifiable genes by polymerase chain reaction (PCR) of the β -actin gene. Two micrograms of DNA isolated from 10 individual tissue samples were subjected to electrophoresis, which showed a sharp band of HMW DNA just below the wells and a broad 20-40-kb band ( Figure 1A ). Similar electrophoresis patterns were reported by Chomczynski et al. (2) , using the standard DNAzol procedure.
For PCR analysis, aliquots containing 7.1 pg of genomic DNA (equal to 1 cell of human origin) (1) were amplified with primers XAHR17 and XAHR20 for the human β -actin gene (3) . Reaction conditions consisted of 10 mM Tris-HCl, pH 9.2, 1.5 mM MgCl 2 , 75 mM KCl (Opti-Prime ™ Buffer No. 10; Stratagene, La Jolla, CA, USA); 100 µmol of each dNTPs; 50 pmol of each primer (Research Genetics, Huntsville, AL, USA), 1 µg of E. coliDNA (Amersham Pharmacia Biotech, Cleveland, OH, USA) and 1.25 U of TaqDNA Polymerase (AmpliTaq ® DNA Polymerase; PerkinElmer, Norwalk, CT, USA). TaqDNA polymerase was blocked with TaqStart ™Antibody (CLONTECH Laboratories, Palo Alto, CA, USA) according to the manufacturer's conditions. Cycling conditions were as follows: initial denaturation (98°C for 15 s) followed by 8 cycles of "touchdown" amplification, which started with a melting step (97.5°C for 15 s), annealing (72°C for 50 s) and extension (72°C for 55 s). Cycling continued (94°C for 15 s; 58°C for 15 s; 72°C for 30 s) for 40 cycles and ended at 72°C for 6 min. The PCR products were analyzed by gel electrophoresis ( Figure 1B ). All DNA samples displayed the expected product band of 289 bp.
The efficacy of the new DNA-isolation method was tested by isolating genomic DNA from triplicates of 10 different organ and tissue samples collected from 3 SIV DeltaB670-exposed macaques. Although the weight and size of samples differed (13-286 mg), the 12-h incubation time at 56°C in the lysis buffer was sufficient to digest and disintegrate all samples examined. Table 1 shows that the yield of isolated HMW DNA varied from 0.5 µ g DNA/ mg (brain) to 11.8 µ g DNA/mg (thymus). The higher standard deviations (SD) for distal stomach (SD 10.4) and thymus (SD 9.8) could be explained by the differences in the tissue sampling that might result in different content of connective tissue. The A 260 / A 280 absorbance ratio of all isolated DNA samples varied from 1.76 (brain) to 2.08 (lung). Similar results were reported for genomic DNA isolated from homogenized spleen by the standard DNAzol protocol by Chomczynski et al. (2) .
We also used the new method to isolate genomic DNA from other simian tissues including lips, gums, tonsils, epiglottis, small bowel, trachea, lymph node, kidney and muscle; the yield of pure, HMW genomic DNA was high (data not shown). Genomic DNA was also isolated from mouse ileum, liver, brain, skin and muscle (not shown). Note that DNA yields were high using the new method even for tissues from which genomic DNA is difficult to isolate, such as skin, brain or muscle.
The new method combines DNAzol with an inactivation step in a novel mixture of an enzyme and detergent. According to the standard DNAzol protocol, a cell suspension or mechanically homogenized tissue is lysed directly in DNAzol solution. Alternatively, minced mouse tails were incubated overnight in DNAzol supplemented with proteinase K (2). In our experience, DNAzol is highly effective for isolating genomic DNA from cell suspensions or homogenized tissues, but has a poor ability to release DNA from intact tissue samples. Moreover, the inactivation efficacy of DNAzol for common blood-borne pathogens remains to be determined. Our new method introduces a lysis buffer that contains two active components: proteinase K and an ionic detergent (sodium N -laurylsarcosinate), both of which are fully compatible with the original DNAzol protocol. The use of this detergent is particularly important if an alternative protocol using Polyacryl Carrier is used for isolating small amounts of genomic DNA.
Using our new isolation procedure, mammalian tissues are immersed in lysis buffer and simultaneously heat-inactivated at 56°C for 12 h. After this period of time, blood-borne pathogens such as the enveloped viruses used in our studies (SIV DeltaB670), should be completely inactivated (5), and then the subsequent DNA isolation with DNAzol can be completed outside the biohazard -containment suite. Because the new method avoids a mechanical homogenization step, it also minimizes potential laboratory contamination of the sample with unrelated DNA. This can be important if the isolated genomic DNA sample is used for diagnostic PCR analysis or cloning.
In summary, we have adapted the standard DNAzol protocol to minimize the risks of isolating HMW DNA from biohazardous tissues. This new method can be particularly useful in AIDS research involving DNA analysis of viruscontaining simian or human tissues. Results are shown as mean ± SD for 3 samples. Identification of transformed bacterial colonies containing recombinant DNA is a routine procedure in molecular biology. Usually recombinants are identified by restriction enzyme analysis of plasmids that were isolated using minipreparation protocols. However, current methods for preparing minipreparations and performing restriction enzyme digestion can be time-consuming, expensive and cumbersome. Even the newer "quick" methods and kits usually require an overnight incubation period for bacterial cultures (2-9). When a large pool of transformants has to be screened, it is important to use a protocol that is rapid and cost effective. The method described here is cheaper and faster than currently used screening methods that involve boiling, alkaline lysis, lithium, polymerase chain reaction (PCR) or colony hybridization. In addition, no pelleting of the bacteria or resuspension and lysis of the bacterial cells are required. In comparing our plasmid miniprep method to other published quick miniprep methods (3-9), we have been successful in reducing total time spent from picking a colony to running samples on a gel by 6-16 h. Total time from picking a colony to loading DNA on a gel is about 1 h for 96 samples, and additional samples can be done with very little added time. In addition, the cost of a 96-well microplate ($1.80) is less than 96 microcentrifuge tubes ($2.40), and no restriction enzymes, TaqDNA polymerase or radioisotopes are needed. Thus, our plasmid miniprep protocol is a more rapid and cost-effective alternative to other routinely followed miniprep procedures.
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In the protocol described here, we have modified the procedure by Akada (1), in which plasmid isolation is performed directly from the bacterial growth media (LB broth). However, our method eliminates the 4-h to overnight incubation of the cells in LB broth, using instead a microplate format for ease in isolation of multiple samples at one time. This method uses phenol:chloroform to liberate the nucleic acids and RNase A to degrade RNA. Nunc ® 96-well, heat-resistant polypropylene plates (Nalge Nunc International, Rochester, NY, USA) were used because they are resistant to degradation by the organic solvents used in this method and also because they facilitate ease in sample handling. The most time-consuming step of this procedure is sterile isolation of a bacterial colony from an agarose plate, which is done no matter which miniprep method you chose to use. Using the method described here, recircularized vector can easily be distinguished from a recombinant (insert-containing) vector. In addition, since size differences of circularized recombinants can be easily differentiated using agarose gel electrophoresis (5), vectors with inserts of different sizes can be identified by their relative electrophoretic mobilities (Figure 1) .
When single culture tubes are used at any step, substantial effort is put into labeling, sorting, and opening and closing of the tubes at each step, thereby increasing the time involved and potential for accidental mixing of samples. The 96-well plate format significantly decreases the time spent on sample handling, the chance of mislabeling or incorrect sorting, the loss of sample labels and accidental mixing of samples. Using the described method, up to 384 samples can be analyzed with just one centrifuge step. Thus, the efficiency of this procedure is because of reduced sample handling and small sample size.
We have used this method successfully with a high-copy-number plasmid 
